Regulation of glycogen synthase activity and phosphorylation by exercise.
Glycogen synthase (GS) catalyses the rate-limiting step of UDP-glucose incorporation into glycogen. Exercise is a potent regulator of GS activity, leading to activation of GS immediately after exercise promoting glycogen repletion by mechanisms independent of insulin. The incorporation of UDP-glucose is energy demanding, and during intense exercise GS is deactivated, diminishing energy utilization but also increasing the potential for glycogen breakdown. An apparent activation of GS is observed during moderate exercise, which could be considered as a potential waste of energy, although the cellular capacity for glycogen breakdown is considerably higher than that for glycogen synthesis. The understanding of this complex regulation of GS activity in response to exercise is just at its beginning. In the present review potential mechanisms by which exercise regulates GS activity are described, factors that may promote GS activation and factors that may deactivate GS are discussed, pointing to the view that GS activity during exercise is the result of the relative strength of these opposing factors.